Study objective-To examine the relation between alcohol and main alcoholic beverage consumption and subjective health in Spain. Design-Logistic regression analysis using a cross sectional survey based on self reported data on alcohol and alcoholic beverage consumption, subjective health and the principal confounding factors (age, sex, civil status, educational level, job status, social support, region of residence, size of town or city, tobacco consumption, physical activity during leisure time and work hours, and chronic disease). Setting-The 1993 Spanish National Health Survey.
Alcohol raises mortality from cirrhosis of the liver, certain tumours and violent causes, among other causes of death, and is responsible for 6% of all deaths in Spain. 1 2 However, the overall impact of alcohol on health is not clear. Moderate consumption of alcohol among adults and the elderly is associated with reduced risk of coronary disease and ischaemic stroke. 3 There is also some evidence that moderate alcohol consumption may contribute to the lower cardiovascular mortality of the northern regions of Spain. 4 5 Furthermore, consumption of alcohol is associated with reduced use of healthcare services (medical visits, hospital admissions and hospital emergencies) by the Spanish population. 6 To obtain a balanced view of the eVect of alcohol on health, overall measures of health can be used, such as subjective evaluation of the general state of health. Not only does subjective health correlate well with other direct and indirect measures of health (functional disability, 7 health related quality of life), 8 9 it is also a good predictor of mortality. [10] [11] [12] [13] Studies of the relation between alcohol and subjective health have mostly been undertaken in Nordic countries [14] [15] [16] [17] and in Holland, 18 yet this relation may be diVerent in Spain and other Mediterranean countries. In Spain, consumption of alcohol takes place principally at mealtime (in contrast with the Nordic pattern), and wine continues to be the chief source of alcohol (again, in contrast with the Nordic countries, 14 where beer and spirits predominate). Moreover, Spain's low general and cardiovascular mortality and most characteristic lifestyle habits (diet, moderate physical activity, frequent sun exposure, warm temperatures, a high degree of family-based and a low degree of community-based social support), might well lead to the determinants of subjective health being diVerent to those at work in Nordic countries. 14 Accordingly, this paper examines the relation between alcohol and main alcoholic beverage consumption and subjective health in Spain.
Methods
Data were drawn from the 1993 Spanish National Health Survey (SNHS) (Encuesta Nacional de Salud de España), which covered a random sample of 19 573 persons representative of the non-institutionalised Spanish population aged 16 years and over, stratified by sex, age, and town or city of residence.
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SNHS data were collected through home interviews, with alcohol consumption assessed with a frequency-quantity scale, adapted to alcoholic beverage consumption patterns in Spain. Participants furnished information on the usual frequency and quantity of beer, wine and spirits consumed during the preceding year, through answering two questions, the first of which was: "How often do you usually consume alcoholic beverages?". Possible replies for beer, wine and spirits were: (a) 3-4 times a day; (b) twice a day; (c) once a day; (d) 5-6 times a week; (e) 3-4 times a week; (f) once-twice a week; (g) 2-3 times a month; (h) once a month; (i) less than once a month but more than once a year; and, (k) never. The second question was: "How many glasses or drinks do you usually have at any one time?". Total alcohol consumption was taken as the sum of the values for the three types of beverage, assuming that: a 250 ml glass of beer contained 8 g of alcohol; a 120 ml glass of wine, 11.5 g of alcohol; and a typical "drink" of spirits, 16 g of alcohol. Alcohol intake was expressed in units of drink containing 10 g of alcohol. 20 A non-drinker (abstainer) was defined as any person who had not consumed alcohol or had done so less than once a month during the year immediately preceding the interview. Preference for wine was defined as consumption of a quantity of wine that was at least 20% greater than that of other alcoholic beverages, and vice versa for beer and spirits.
The SNHS measured subjective health with the following question: "In the last twelve months, would you say that your state of health has been very good, good, fair, poor or very poor?". Only one answer was allowed from the five health status categories given. In addition, the SNHS supplied self reported information on the variables of adjustment included in the analysis.
The survey response rate was 100%, as the sampling design provided for replacement of the original subject by another, in cases where they could not be located at home or refused to be interviewed. Even so, the percentage of initial non-participation in the survey was only 8.5%.
To calculate the prevalence of suboptimal health (fair, poor or very poor health), survey subjects were weighted by the inverse of the sampling fraction. 21 Using unconditional multiple logistic regression, odds ratios for suboptimal health by intake of alcohol and alcoholic beverages were calculated, with adjustment for sampling stratification variables 22 and other confounding factors. The following variables were controlled for (categories of each variable): age (years: 16-24, 25-44, 45-64, over 64); sex (female, male); civil status (married, unmarried); educational level (no formal education, primary education, secondary education, university education); job status (unemployed, retired, active, student); social support (living alone, living with others); region of residence (each of Spain's 17 administrative regions); size of town or city (inhabitants: under 10 000; 10 000-100 000; 100 001-400 000; 400 001-1 000 000; over 1 000 000); tobacco consumption (noncurrent smoker, ex-smoker, >0-10 cigarettes/ day, 11-20 cigarettes/day, over 20 cigarettes/ day); physical activity during leisure time (high, moderate, low, sedentary); physical activity during work hours (high, moderate, low, sedentary); and chronic disease (yes, no). Chronic disease included arterial hypertension, hypercholesterolaemia, diabetes, coronary disease, asthma or chronic bronchitis, stomach ulcer and allergy.
Alcohol intake and consumption of alcoholic beverages were modelled using dummy variables, while to study the dose-response relation, variables were introduced into the models on a continuous scale. Analyses for any particular beverage are adjusted for consumption of the other two types of beverages, because variables for the consumption of each of the three types of beverages were simultaneously introduced into the models. Lastly, the interaction between alcohol consumption and age, sex, tobacco consumption and presence of chronic disease was examined with terms that were the product of alcohol and these variables.
Analyses were performed using the Epiinfo 21 and SAS 23 software packages.
Results
Of the total of 19 573 subjects, 11 144 (56.9%) consumed alcohol regularly, with the majority expressing a preference for wine. Light (1-2 drinks per day) or moderate consumption (3-4 drinks per day) was the most frequent pattern (table 1) . Alcohol consumption was higher in men than in women, and decreased with age. Consumption of alcohol was also higher in the upper socioeconomic strata, and among people with active employment, who lived in small towns (less than 10 000 inhabitants), and had no chronic diseases. In addition, alcohol intake increased with tobacco consumption and physical activity at work. However, alcohol 
Of the total of study subjects, 6138 (31.4%) reported their health as suboptimal. Consumers of any amount of alcohol showed a lower frequency of ill health than did abstainers. This association was also observed in consumers of beer and spirits (table 1) . However, frequency of suboptimal health was higher among wine drinkers than among non-wine drinkers. This is because wine drinkers are much older than their non-wine drinking counterparts and, consequently, chronic diseases and perceived ill health tend to be more frequent among the former (data not shown).
After adjustment for the principal confounding factors, a negative dose-response relation was observed between total alcohol intake and prevalence of suboptimal health (linear trend p: <0.001). This relation was observed also for wine (mainly on adjusting for age) and beer. In contrast, for consumption of spirits the prevalence of ill health was lower in moderate drinkers than in non-drinkers, but it was found no clear relation with subjective health at higher consumption (fig 1) . These results were not substantially modified by determinants of subjective health, such as age, sex, tobacco consumption and presence of chronic disease. Controlling for factors such as chronic conditions, social support and job status might be an overadjustment of the relation between alcohol and subjective health, because they could act as intermediary factors. Therefore, we also run the models excluding the variables for chronic disease, social support and job status. However, the results of the new models were very similar to those with full adjustment.
While persons reporting a preference for wine had a lower frequency of suboptimal health than did abstainers, they displayed no diVerence in frequency of subjective ill health with respect to persons having a preference for other types of drink or no preference whatsoever (table 2) . These results were observed after adjusting for total alcohol intake and other confounding factors, and were not substantially modified by sex, tobacco consumption or presence of chronic disease (tables 2 and 3). An interaction with age was observed (p<0.001), inasmuch as a preference for wine tended to be associated with a lower frequency of ill health among persons under the age of 45 years, with the relation becoming inverted among those aged 45 years and over (table 2). x Alcohol raises mortality from cirrhosis, certain tumours and violent causes, but it could also reduce risk of cardiovascular disease. x A balanced view of the eVect of alcohol on health can be obtained from overall measures of health, such as subjective health. x In Spain, the higher the consumption of total alcohol, wine and beer, the lower the prevalence of suboptimal subjective health. x The relation between alcohol and subjective health may be vary from Mediterranean to Nordic countries, where a "J shaped" relation has been observed.
Discussion
We have observed that, in Spain, the higher the consumption of alcohol, wine and beer, the lower the prevalence of suboptimal health. Moreover, there is no diVerence in the frequency of subjective ill health between wine drinkers and people who prefer other beverages. These results diVer from those obtained in population samples in several Nordic countries, and suggest that the relation between alcohol consumption and subjective health may be diVerent in Mediterranean countries. In a cross sectional study covering persons aged 25-64 years in three areas of Finland, a "J shaped" relation was observed between alcohol intake and subjective suboptimal (that is, fair or poor) health.
14 Furthermore, compared with non-wine drinkers, frequency of suboptimal health was lower in drinkers of 1-4 glasses of wine, yet higher in drinkers of 10 or more glasses of wine or spirits. 15 In another cross sectional study conducted in the Copenhagen city area, the above "J shaped" relation was confirmed for total alcohol consumption. 16 When the analysis was broken down by alcoholic beverage, wine consumption alone plotted a "J shaped" relation with subjective suboptimal health; in contrast, subjective health reported by moderate drinkers of beer and spirits proved no better than that reported by abstainers. Finally, in a cross sectional study on a representative population sample in Sweden, no clear relation was observed between alcohol consumption and subjective health, 17 whereas another study in the south east of Holland reported results similar to ours-that is, as alcohol consumption increases the frequency of ill health decreases. 18 However, this Dutch study failed to furnish results by type of beverage.
With regard to our results on beverage preference, these too were not consistent with those obtained in Copenhagen, where wine drinkers reported better subjective health than beer drinkers. 16 It is possible that the discrepancies between our results and those of other studies may, in part, be attributable to methodological diVerences. However, despite important diVerences in their respective ways of measuring alcohol consumption, response rates, population type (rural or urban) and control of confounding factors, the Nordic studies [14] [15] [16] [17] none the less yielded similar results. In fact, the study by Manderbacka et al 17 in Sweden also observed a "J shaped" relation between alcohol consumption and subjective health, before adjustment for health problems and functional disabilities, which could be intermediary factors between alcohol and subjective health and, therefore, could not be considered confounders. It is therefore plausible that the relation under review may vary across countries, in line with cultural elements and lifestyle habits.
Our study has some advantages and limitations. Among the advantages are the large size of the sample and that it is representative of the Spanish population as a whole. Moreover, in the analysis a greater number of possible confounding factors were controlled for than in previous studies. [14] [15] [16] As to the limitations, firstly it is a cross sectional study and, therefore, it cannot establish the direction of the observed relation between alcohol and subjective health. Furthermore, the SNHS does not distinguish between lifetime abstainers and ex-drinkers; there is always the possibility that subjective ill health may have induced a halt or a decline in alcohol consumption, which might explain the presence of worse subjective health among abstainers. However, this limitation did not impede the observation of a similar prevalence of ill health in abstainers and in consumers of over two drinks/day of spirits in our study, and a "J shaped" relation with total alcohol, wine and spirits in others. 16 Secondly, self reported alcohol consumption tends to underestimate real consumption, particularly for heavy drinkers, and may lead to misclassification errors. 24 25 The presumable eVect of such errors is to attenuate any relation found, yet there is evidence that it exerts only a small influence on eVect estimators. 26 Lastly, although we adjusted for a great number of variables in the analysis, not all possible predictors of subjective health were taken into account. Notwithstanding this, the results were also observed after adjusting for the presence of chronic disease, hence making it reasonable to assume that part of the alcohol-subjective health relation is not mediated by chronic diseases, whether alcohol or non-alcohol related.
As to the study's practical implications, the negative association between alcohol and suboptimal health should not be used to promote even the moderate consumption of alcoholic beverages, as this could lead to a rise in heavy drinking 27 and its associated morbidity and mortality burden. 28 In addition, some of the limitations of current studies, particularly those with a cross sectional design, suggest the need for prospective studies on this topic.
